Intercalating agents with covalent bond forming capability. A novel type of potential anticancer agents. 2. Derivatives of chrysophanol and emodin.
Fifty-one new C-methyl-modified derivatives of the anthraquinones chrysophanol and emodin or their various methyl ethers were prepared for structure-activity relationship studies of anticancer activity against mouse leukemia L1210 and human leukemia HL-60 cells. Representative compounds were spectrophotometrically studied for their capacity to interact with natural and denatured DNA. In general, those anthraquinones bearing an amino function interact with DNA. 1,8-Dimethoxyanthraquinones are incapable of intercalating into DNA. 1- or 8-Monohydroxymono-methoxyanthraquinones, however, interact with DNA to some extent. No straightforward correlation is apparent between the DNA-affinity data of the compounds studied spectrophotometrically and their cytotoxic effects. Cytotoxic potencies of these compounds on cell growth inhibition during a 72-h period are inversely correlated to their potencies when inhibiting [3H]TdR incorporation into DNA during the initial 30 min of exposure. Surprisingly, some compounds that showed more cytotoxicity did not inhibit initial TdR incorporation (0-30 min), while some others that strongly inhibited TdR incorporation initially did not exhibit cytotoxicity in 72 h. The results suggest that the cytotoxicity produced by these compounds is time dependent and is not a direct result of initial inhibition of DNA replication.